Endothelin type A receptor antagonism restores myocardial perfusion response to adenosine in experimental hypercholesterolemia.
Experimental hypercholesterolemia is characterized by increased endothelin-1 (ET-1) activity and is associated with an attenuated myocardial perfusion response and an inappropriate increase in coronary microvascular permeability during episodes of increased myocardial demand. This study was designed to determine the effect of chronic selective ET type A (ET(A)) receptor antagonism on coronary vascular response to simulated cardiac stress in experimental hypercholesterolemia. Twenty-one pigs were randomized to three groups: normal diet (N), high-cholesterol diet (HC), and HC diet plus ABT-627, a selective ET(A) receptor antagonist, (HC+ABT-627). After 12 weeks, cardiac electron beam computed tomography (EBCT) was performed before and during intravenous infusion of adenosine, and myocardial perfusion (ml/min per g) and coronary microvascular permeability index (arbitrary units) were calculated. Basal myocardial perfusion was similar in all groups (N: 0.91+/-0.10; HC: 0.95+/-0.08; HC+ABT-627: 1.03+/-0.09; P=0.64). Adenosine infusion led to a significant increase in myocardial perfusion in the N (1.32+/-0.15; P<0.001) but not in the HC (0.95+/-0.07) group. However, in the HC+ABT-627 group, adenosine also significantly increased myocardial perfusion (1.33+/-0.12; P=0.001). Basal permeability index did not differ between the groups (N: 1.56+/-0.13; HC: 1.34+/-0.19; HC+ABT-627: 1.62+/-0.10; P=0.38). Adenosine infusion significantly increased permeability index in HC pigs (2.29+/-0.22; P<0.001) but not in N (1.71+/-0.21) and HC+ABT-627 (1.82+/-0.08) pigs. We conclude that chronic selective ET(A) receptor antagonism preserves myocardial perfusion response and coronary microvascular integrity during episodes of increased myocardial demand in experimental hypercholesterolemia, indicating an important role for the endogenous endothelin system in this disorder.